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Application 10/617,543 
Technology Center 3700 



Decided: September 3, 2008 



Before ERIC GRIMES, LORA M. GREEN, and 
RICHARD M. LEBOVITZ, Administrative Patent Judges. 

LEBOVITZ, Administrative Patent Judge. 

DECISION ON APPEAL 
This is a decision on appeal from the final rejection of claims 1-15 as 
obvious over prior art. Jurisdiction for this appeal is under 35 U.S.C. § 6(b). 
We affirm. 

STATEMENT OF THE CASE 
The claims are directed to methods of detecting iron in the brain using 
magnetic resonance imaging. Claims 1-15 are pending and stand rejected as 
follows: 
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Claims 1-3 and 6-13 under 35 U.S.C. § 103(a) as obvious over 
Bartzokis (US 5,322,682, issued Jun. 21, 1994) and '322 Jesmanowicz (US 
5,603,322, issued Feb. 18, 1997) (Ans.^ 3); and 

Claims 4, 5, 14, and 15 under 35 U.S.C. § 103(a) as obvious over 
Bartzokis, '322 Jesmanowicz, and '972 Jesmanowicz (US 6,294,972 Bl, 
issued Sep. 25, 2001) (Ans. 9). 

We select claim 1 as representative of the rejected subject matter to 

focus our analysis. Claim 1 reads as follows: 

1 . A method for detecting iron in the brain using magnetic 
resonance imaging (MRI) comprising: 

generating a substantially high magnetic field strength 
within the MRI system; 

acquiring magnetic resonance (MR) images at the 
substantially high magnetic field strength by a pulse sequence 
adapted to create a magnetic field map of the brain for use in 
enhancing brain iron deposits; and, 

characterizing regions of interest using the magnetic field 
maps to detect statistically relevant quantities of brain iron 
deposits to indicate a given disease. 

ISSUE ON APPEAL 

The Examiner's position is that Bartzokis teaches all the limitations of 
the claimed method, but not "a pulse sequence adapted to create a magnetic 
field map of the brain" as in claim 1 . However, based on the teachings of 
'322 Jesmanowicz, the Examiner concludes that it would have been obvious 
to have modified Bartzokis' s method to have made the claimed invention. 

Appellants contend that the cited prior art does not teach all elements 
of the claimed invention (e.g., a magnetic field map) nor provide a 
reasonable basis for combining it to have made the claimed invention. 



^ "Ans." refers to the Answer mailed May 15, 2007. 
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Therefore, the issues in this appeal are: whether the Examiner erred in 
finding that all the limitations of claim 1 are disclosed or suggested by 
Bartzokis and '322 Jesmanowicz; and whether the Examiner erred in finding 
a reason to combine the cited prior art. 

CLAIM INTERPRETATION 

Claim 1 is directed to a method of detecting iron in the brain using 
MRI. The claimed method comprises three steps: 1) generating a high 
magnetic field strength; 2) acquiring MR images by a pulse sequence 
"adapted to create a magnetic field map of the brain for use in enhancing 
brain iron deposits"; and 3) characterizing regions of the brain based on the 
magnetic field maps to detect "brain iron deposits". The magnetic field 
maps in step 3 "indicate a given disease." 

The Specification defines "magnetic field map" to mean 
"measurements acquired during MRT to estimate the constant and linear 
components of the magnetic field inhomogeneity" (Spec 7: 26-28). Pulse 
sequences are utilized in step 2) to create the magnetic field map - 
apparently a result of the "constant and linear" field inhomogeneities 
associated with iron {see Ans. 11-12). The magnetic field map is used in 
step 3) to detect brain iron deposits and indicate disease. 

Also in step 2), it is stated tliat the pulse sequence at high field 
strength is "adapted to create a magnetic field map of the brain for use in 
enhancing brain iron deposits." The claim does not use the close-ended 
phrase "consisting of or any other term that would exclude other 
information from also being used to create the magnetic map. However, 
since the "magnetic field map" is defined in the Specification to mean MRI 
measurements, any additional information utilized to create the map must be 
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from "measurements acquired during MRI" of magnetic field 
inhomogeneities (see Spec. 7:26-28). 

OBVIOUSNESS OVER BARTZOKIS AND '322 JESMANOWICZ 
Claims 1-3 and 6-13 stand rejected under 35 U.S.C. § 103(a) as 
obvious over Bartzokis and '322 Jesmanowicz. 

Scope and Content of the Prior Art 
The following findings of fact (FF) summarize the prior art cited by 
the Examiner (Ans. 3-8) in support of the rejection over Bartzokis and '322 
Jesmanowicz. 
The Bartzokis patent 

1. According to Bartzokis, iron has been implicated "as a central culprit" in 
various diseases, including neurological disorders, such as Alzheimer's and 
Parkinson's disease (Bartzokis, at col. 1, 11. 14-23). 

2. Bartzokis states that the "noninvasive use" of MRI "to measure iron 
stores" was "well known", but acknowledges that the reliability of prior art 
methods were not "universally accepted" or "well established" (Bartzokis, at 
col. 1, 11. 47-50). 

3. Bartzokis summarizes reports in the scientific literature describing the 
correlation between T2 relaxation and iron levels in the brain (Bartzokis, at 
col. 2, 11. 8-42). 

4. Based on the prior art, Bartzokis concludes that it was "known that the 
enhancement of iron-related contrast as seen in magnetic resonance images" 
was dependent on field strength, although this field dependence had not been 
used to quantify iron stores (Bartzokis, at col. 3, 11. 7-11). 
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5. Bartzokis characterizes its invention as providing "a specific measure of 
iron stores in vivo using" MRI (Bartzokis, at col. 5, 11. 7-8) for use in clinical 
studies to monitor and evaluate diseases (id. at col. 1 1, 11. 30-66). 

6. By performing MRI scans of the brain at two different field strengths, 
Bartzokis states that tissue iron concentrations can be measured and 
displayed as a two- or multi-dimensional map (Bartzokis, at col. 5, 1. 57 to 
col. 6, 1. 7). 

7. 

The T2 of tissue in both lower-to-mid field strength magnetic 
resonance imaging instruments and a higher field strength 
instrument is evaluated. T2 obtained by the higher field strength 
instrument is subtracted from T2 obtained by the lower field 
strength instrument .... This difference, T, obtained in vivo is 
then correlated with a quantitative measure of the iron stores in 
vivo in the scanned tissue. A two-dimensional or 
multidimensional map of the scanned tissue is then constructed 
on the basis of T. 

(Bartzokis, at col. 5, 11. 8-18; see Ans. 4.) 

8. In the examples, Bartzokis describes using "Carr Purcell Meiboom Gill 
two spin-echo sequences" for its MRI scan (Bartzokis, at col. 9, 11. 4-6) 
(Ans. 13). 

9. The MRI scans are utilized by Bartzokis to assess iron stores in different 
regions of the brain (Bartzokis, at col. 9, 1. 15 to col. 10, 1. 68). 

The '322 Jesmanowicz patent 

10. '322 Jesmanowicz describes NMR pulse sequences to acquire MRI 
brain images (Ans. 4; '322 Jesmanowicz, at col. 2, 11. 40-60). 

Differences between the Prior Art and Claim 1 

1 1 . Bartzokis teaches a method of measuring "iron stores" in the brain 
utilizing MRI scans performed at "high" (and "low") field strengths (FF5-7), 
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and thus meets the limitations of claim 1 of 1) "generating a substantially 
high magnetic field strength" and 2) "acquiring" magnetic resonance images 
at the high magnetic field strength {see Ans. 4). 

12. Bartzokis also describes producing a map of the field strength 
information to measure and display tissue iron concentrations (FF6, 7), 
meeting the additional element of claim 1 of creating a "magnetic field map 
of the brain for using in enhancing brain iron deposits" (see Ans. 4, 10-12). 

13. The maps are utilized by Bartzokis to detect iron deposits in different 
regions of the brain for the clinical study of diseases (FF5, 9) as in the last 
step of claim 1 in which "regions of interest" of the brain are characterized 
"to detect . . . quantities of brain iron deposits to indicate a given disease". 

14. Bartzokis does not specifically disclose acquiring "images by a pulse 
sequence" as in the second step of claim 1. 

Level of Ordinary Skill in the Art 

15. Persons of ordinary skill in the art know to perform MRI scans using 
pulse sequences (see FFIO). 

Reason to Combine the Prior Art 

16. The Examiner finds that persons of ordinary skill in the art would have 
been prompted to combine '322 Jesmanowicz's teaching about image 
acquisition using a pulse sequence with Bartzokis's method of measuring 
iron stores "to provide a better method for iron detecting in a selected 
region" (Ans. 4). 

Analysis 

The Examiner finds that Bartzokis describes all the steps of the 
claimed method for detecting iron in the brain (FFl 1-13), but does not teach 
the claimed "pulse sequence" for creating a magnetic field map (FFl 4). 
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However, the Examiner finds that, as evidenced by '322 Jesmanowicz, 
persons of ordinary skill in the art would have been prompted to have 
utilized pulse sequences "to provide a better method for iron detecting in a 
selected region" (Ans. 4) (FF 15, 16). Based on this evidence, the Examiner 
concludes that the subject matter of claim 1 is obvious. 

Obviousness requires a teaching or suggestion of all the elements of 
the claimed invention and a reason as to why persons of ordinary skill in the 
art would have combined the prior art to have arrived at the claimed 
invention. KSR Int'l Co. v. Teleflex Inc., Ill S. Ct. 1727, 1741 (2007). As 
the Examiner has identified all the elements of the claimed method in 
Bartzokis and '322 Jesmanowicz, and a reason to combine them, we 
conclude that prima facie obviousness of the claimed invention has been 
established. Thus, we turn to Appellants' rebuttal arguments and evidence. 

Appellants argue that "the Examiner has not presented any evidence 
that discloses or suggest that the Bartzokis or '322 Jesmanowicz systems or 
methods employ a 'magnetic field map' as recited in the claims" (App. Br.^ 
5). 

This argument is not persuasive. The Examiner cited express 
teachings in Bartzokis of using magnetic field strength differences to 
construct a two- or multi-dimensional map of iron stores (FF6, 7; Ans. 4; see 
also Final Rej'n 5^). The Bartzokis maps are made from MRI measurements 
and therefore meet the claimed limitation of a "magnetic field map" as 
defined in the Specification (Spec. 7: 26-28; see supra "Claim 
Interpretation"). 



^ "App. Br." refers to the Appeal Brief dated Jul. 9, 2007. 

^ "Final Rej'n" refers to the Final Rejection mailed Feb. 24, 2006. 
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Appellants also contend that Bartzokis does not teach or suggest the 

claimed step of acquiring MR images at a high field strength by a pulse 

sequence to create a magnetic field map of the brain (App. Br. 5-6). 

By contrast, the Bartzokis reference teaches taking MR images 
at two different field strengths and thus multiple imaging 
sessions. The Bartzokis method requires the image information 
from both the multiple imaging sessions in order to obtain iron 
information. 

{id. at 6). 

Apparently, Appellants have read claim 1 to be limited to creating 
magnetic field maps with only high strength MR fields and images captured 
in one session. However, as we have interpreted the claim, "acquiring" MR 
images "at the substantially high magnetic field strength by a pulse sequence 
adapted to create a magnetic field map of the brain" is open to the use of 
additional MRI measurements to produce the field map, including 
measurements made at a low field strength as taught by Bartzokis {see supra 
"Claim Interpretation"; FF6, 7). There are no words in claim 1 which would 
exclude this additional step from being performed. Consequently, 
Appellants' argument is not persuasive. 

Furthermore, even were claim 1 to be interpreted as Appellants say it 
should be, we note that the prior art as summarized by Bartzokis teaches that 
the use of MRI to measure iron stores was "well known" (FF2, 3), although 
not at a high magnetic field strength. However, Bartzokis also teaches that it 
was "known that the enhancement of iron-related contrast as seen in 
magnetic resonance images" was dependent on field strength (FF4), 
providing a reason to have utilized a high magnetic field strength alone to 
collect MR images of iron stores. 
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Appellants also assert that '322 Jesmanowicz only discloses imaging 
the brain, and not producing maps as claimed (App. Br. 6). This argument 
has no merit. The Examiner has clearly relied upon Bartzokis for teaching 
the claimed magnetic field maps (FFl 1, 12). 

Finally, Appellants argue there was no basis to combine Bartzokis 
with '322 Jesmanowicz. They state that "the Examiner's rejections are based 
not on explicit disclosures within the cited references but merely on the 
Examiner's unsupported opinion of the desirability to provide a better 
method for iron detection" (App. Br. 6). 

This argument does not persuade us that the Examiner erred. The 
Examiner has provided an explicit reason as to why persons of ordinary skill 
in the art would have been motivated to combine the prior art (FFl 6). The 
modification suggested by the Examiner was within the level of skill in the 
art (FFl 5). Precise teachings directed to the specific subject matter of a 
claim are not required to reach a conclusion of obviousness. KSR, 127 S. Ct. 
at 1741. "[T]he teaching, motivation, or suggestion may be implicit fi-om the 
prior art as a whole, rather than expressly stated in the references. . . . The 
test for an implicit showing is what the combined teachings, knowledge of 
one of ordinary skill in the art, and the nature of the problem to be solved as 
a whole would have suggested to those of ordinary skill in the art." In re 
Kahn, 441 F.3d 977, 987-988 (Fed. Cir. 2006). In this case, the Examiner 
has provided a logical reason for combining the prior art; Appellants have 
not identified a flaw in the Examiner's reasoning. 

For the foregoing reasons, we affirm the rejection of claim 1 . Claims 
2, 3, and 6-13 fall with claim 1 because separate reasons for their 
patentability were not provided. 
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OBVIOUSNESS OVER BARTZOKIS AND '322 & '972 JESMANOWICZ 

Claims 4, 5, 14, and 15 stand rejected under 35 U.S.C. § 103(a) as 
obvious over Bartzokis, '322 Jesmanowicz, and '972 Jesmanowicz. 

The Examiner contends that claims 4, 5, 14, and 15 are obvious over 
the combination of Bartzokis, '322 Jesmanowicz, and '972 Jesmanowicz 
(Ans. 9-10). Appellants do not separately argue the patentability of these 
claims nor do they identify a defect in the rejection other than those already 
discussed for the rejection over claims 1-3 and 6-13 (see App. Br. 7). 
Consequently, we affirm the rejection of claims 4, 5, 14, and 15 for the same 
reasons as set forth for claim 1. 

TIME PERIOD 

No time period for taking any subsequent action in connection with 
this appeal may be extended under 37 C.F.R. § 1. 136(a). 



AFFIRMED 



Ssc: 

GENERAL ELECTRIC COMPANY 
GLOBAL RESEARCH 
PATENT DOCKET RM. BLDG. K1-4A59 
NISKAYUNA, NY 12309 
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